Abstract This paper concerns the investigation of validity limits of linear models in predicting rotor trajectory inside the bearing clearance for a rigid symmetric rotor supported by two identical journal bearings operating at high eccentricities.
of a symmetric rigid rotor supported by two identical journal bearings at high eccentricities. This is, however, only the case when operating conditions are below the threshold speed of instability and when the system has period-one solutions. The error will become larger closer to the resonance speed.
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Introduction
Undercritical industrial heavy rotating machinery sometimes operates at high eccentricities, for example hydropower or steam turbine with horizontal rotors. Therefore, high eccentricity dynamic analysis of rotor-bearing systems is of industrial interest.
Linear models are widely used in most industrial design processes due to their simplicity and the ease with which it is possible to interpret the results. In the area of rotor-bearing system dynamics, most developed linear bearing models derived from the numerical differentiation approach are proved valid enough at low eccentricities.
In predicting the critical mass for a rigid symmetric rotor, Ram Turaga, A.S. Sekhar and B.C. Majumdara [1] used the finite element method to calculate the bearing coefficients and found that linear models were valid for eccentricities less than 0.6.
A.K. Tieu and Z.L. Qiu [2] used Lund's infinitesimal perturbation method [3] and found that the rotor trajectory by the linear analysis assumes a significant error already at eccentricity 0.6 when the whirl amplitude is greater than 20 per cent of the bearing clearance.
D. Childs [4] and Lund [5] have demonstrated that the rotor is completely stable for eccentricities grater than 75 per cent of the bearing clearance and for all L/D ratios.
Bearings with low L/D ratios in particular are more stable than others [6], therefore they will be the object of the present work, using L/D = 0.25. R.D. Brown, G. Drummond and P.S. Addison [7] showed that a rigid rotor supported on a hydrodynamic bearing film at high eccentricity satisfied the conditions for chaos.
Linear models are not valid for motions other than period-one, therefore a bifurcation diagram is needed to locate such operating conditions and validate linear models outside these regions.
The purpose of this paper is to use the journalbearing impedance description method for both linear and nonlinear models of bearing reaction forces
